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(54) HIGH FREQUENCY MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high frequency module 
by which a higher harmonic level is easily and efficiently 
controlled and the characteristics of a semiconductor element 
for a high frequency are brought out to the maximum even when 
a power amplification part, a coupler, a branching circuit and a 
high frequency switch are integrated. 

SOLUTION: The high frequency module is provided with the 
power amplification parts AMP1 and AMP2, the couplers COP1 
and COP2, the branching circuit DIP1, and the high frequency 
switches SW1 and SW2. Also, the couplers COP1 and COP2 
and/or the branching circuit DIP1 are provided with at least one 
kind of open stabs L3, L4, L5 and L6, the serial resonance 
circuit of a distribution constant-line L7 and a capacitor C5, and 
the serial resonance circuit of an inductor L8 and the capacitor 
C6 for higher harmonic level control. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The power amplification section which has a semiconductor device for RFs and amplifies a RF 
input signal, While providing the coupler for carrying out the monitor of the output from this power 
amplification section, the branch circuit which divides into each transceiver system two or more transceiver 
systems from which a passband differs, and the high frequency switch which changes a transmitting system 
and a receiving system The high frequency module characterized by coming to prepare at least one sort in 
an opening stub, a distributed constant track, the series resonant circuit of a capacitor, and the series 
resonant circuit of an inductor and a capacitor in said coupler and/or said branch circuit as an object for 
higher-harmonic-wave level controls. 

[Claim 2] The high frequency module according to claim 1 characterized by the stub length of this opening 
stub being shorter than the quarter-wave length of a fundamental wave while coming to prepare an opening 
stub in a coupler and/or a branch circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the high frequency module which has a coupler 
for carrying out the monitor of the output from the power amplification section, and the branch circuit which 
divides into each transceiver system two or more transceiver systems from which a passband differs about 
a high frequency module. 
[0002] 

[Description of the Prior Art] The spread of cellular phones in recent years is astonishing, and function of a 
cellular phone and improvement in service are achieved. And the proposal of a dual band cellular phone is 
made as a new cellular phone. This dual band cellular phone deals with two transceiver systems to the usual 
cellular phone dealing with only one transceiver system. Thereby, a user can choose and use a convenient 
transceiver system. 

[0003] In Europe in recent years, the cellular phone of the dual band method of GSM/DCS which has two or 
more transceiver systems from which a passband differs is examined. 

[0004] The circuit block diagram of a GSM/DCS dual band method is shown in drawing 8 . In the case of the 
GSM/DCS dual band method shown in drawing 8 , after amplifying with the power amplifier AMP100 or 
AMP200 by the side of Tx at the time of transmission, an electric wave is transmitted from Antenna ANT vis 
the high frequency switch module ASM 1 which consists couplers COP100 or COP200 of through, a high 
frequency switch, and a branch circuit. 

[0005] On the other hand, at the time of reception, it is received from Antenna ANT, and an electric wave 
takes out through the high frequency switch module ASM 1, and is sent out to the power amplifier AMP300 
or AMP400 by the side of a receiving circuit (Rx). 

[0006] In the cellular phone of the above-mentioned dual band method, if a circuit constitutes conventional^ 
using the components COP100 and COP200 of dedication, i.e., couplers, and power amplifier AMP100 and 
AMP200, respectively in each transceiver system, enlargement of a device and high cost-ization will be 
caused. The part which can be common becomes advantageous [ using common components as much as 
possible ] to the miniaturization of a device, and low-cost-izing. Therefore, it is expected in the future that 
much more miniaturization and lightweight-ization progress, raising a function more. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the former, although a part of modularizations which 
are represented by the high frequency switch module corresponding to a dual band, for example were 
performed, since the high frequency switch module, the coupler, and each part article of power amplifier 
were mounted in a printed-circuit board, the further miniaturization and lightweight-ization had the problem 
of being difficult. 

[0008] Then, in recent years, carrying out the modularization of power amplifier, the coupler which 
distributes the output power of this power amplifier, the high frequency switch which separates the 
transceiver signal of a high frequency signal spectrally is proposed. 

[0009] In the above-mentioned high frequency module, spurious characteristics are in one of the main 
properties. Although this specifies the level in high order higher harmonic waves other than fundamental 
frequency, especially it was usually the power amplification section, it was adjusting in the output matching 
circuit as this spurious adjustment. Generally, it was adjusting on the opening stub which is a circuit for 
higher-harmonic-wave control in the output matching circuit section, LC series circuit, a current supply 
track, etc. 

[0010] That is, even when it becomes a high frequency module, there is a component on the circuit which 
can control a higher harmonic freely fundamentally only in the power amplification section. As a 
modularization progresses on the other hand and a miniaturization progresses moreover, the circuit for 
higher-harmonic control The present condition of progressing in the direction which serves also as 
higher-harmonic control using the track for current supply etc., and reduces the specialized circuits as an 
object for higher-harmonic control A certain sake, There is a limitation about adjusting spurious 
characteristics only in the output matching circuit of the power amplification section, and it is a difficult 
situation to miniaturize a module, performing spurious adjustment only in the power amplification section, 
when the miniaturization of the further module progresses from now on. 

[001 1] Even if this invention unifies the power amplification section, a coupler and a branch circuit, and a 
high frequency switch, it can perform a higher-harmonic-wave level control easily and efficiently, and aims a1 
offering the high frequency module which can pull out the property of the semiconductor device for high 
frequency used for the power amplification section to the maximum extent. 
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[0012] 

[Means for Solving the Problem] The power amplification section which the high frequency module of this 
invention has a semiconductor device for high frequency, and amplifies a high frequency input signal, While 
providing the coupler for carrying out the monitor of the output from this power amplification section, the 
branch circuit which divides into each transceiver system two or more transceiver systems from which a 
passband differs, and the high frequency switch which changes a transmitting system and a receiving system 
It comes to prepare at least one sort in an opening stub, a distributed constant track, the series resonant 
circuit of a capacitor, and the series resonant circuit of an inductor and a capacitor in said coupler and/or 
said branch circuit as an object for higher-harmonic-wave level controls. 

[0013] Since according to the high frequency module of this invention it has the opening stub for 
higher-harmonic-wave control, a distributed constant track and the series resonant circuit of a capacitor, or 
the series resonant circuit of an inductor and a capacitor in the coupler and/or the branch circuit and the 
higher-harmonic-wave level control is possible also except the output matching circuit of the power 
amplification section, an efficient higher-harmonic-wave level control can be attained more highly [ a degree 
of freedom ]. 

[0014] Moreover, while coming to prepare an opening stub in a coupler and/or a branch circuit in this 
invention, it is desirable for the stub length of this opening stub to be shorter than the quarter-wave length 
of a fundamental wave. 

[0015] Since it is also possible to consider the impedance of the higher harmonic wave of the arbitration 
when becoming controllable [ the higher harmonic wave of arbitration ], and seeing the both sides of a circuii 
from an opening stub, since the stub length of an opening stub is track length shorter than the 
quarter-wave length of a fundamental wave as disconjugation adjustment, higher-harmonic-wave level can 
be controlled more efficiently. 
[0016] 

[Embodiment of the Invention] The block diagram of the high frequency module applied to this invention at 
drawing 1 is shown. The high frequency switches SW1 and SW2 which change a transmitting system and a 
receiving system to a low pass filter LPF 2 and said each transceiver system for the high frequency module 
of this invention to remove the branch circuit DIP 1 which divides into each transceiver system two or more 
transceiver systems from which a passband differs, and a higher-harmonic signal, In order to carry out the 
monitor of the output of the power amplification sections AMP1 and AMP2 and these power amplification 
sections AMP1 and AMP2, it connects with Tx terminal side of the high frequency switches SW1 and SW2, 
and consists of couplers COP1 and COP2 corresponding to each passage frequency. 

[0017] In addition, the high frequency switches SW1 and SW2 are used in order to switch the connection 
with the branch circuit DIP 1 which is the sending circuit Tx and common circuit corresponding to each 
system, and connection with the branch circuit DIP 1 which are a receiving circuit Rx and a common circuit 
in the portable telephone of a GSM/DCS dual band method. 

[0018] Moreover, the couplers COP1 and COP2 by the side of Tx take out a part of sending signal amplified 
by each amplifiers AMP1 and AMP2, and play the role which sends a feedback signal to an APC circuit. 
[0019] The concrete configuration of the branch circuit DIP 1 of drawing 1 , the high frequency switches 
SW1 and SW2, and couplers COP1 and COP2 is explained to drawing 2 . The 1st port P1 of the high 
frequency switch SW1 connected with the coupler COP 1 by the side of Tx1 is connected to the anode of 
diode DAG1. Moreover, the anode of diode DAG1 is grounded through the inductor LAG2 and the capacitor 
CAG4. 

[0020] Furthermore, the node of an inductance LAG2 and a capacitor CAG4 is connected to the control 
terminal VG 1 through the control resistance RG 1. Moreover, the cathode of diode DAG1 is connected to 
the 2nd port P2 of a branch circuit DIP 1 . 

[0021] The end of the transmission line STL 1 is connected to this 2nd port P2, and the other end of this 
transmission line STL 1 is connected to the 3rd port P3 which is Rx1 signal output terminal. Moreover, the 
other end of the transmission line STL 1 is connected to the anode of diode DAG2, and the cathode of 
diode DAG2 is grounded through the capacitor CAG2 and the inductor LAG1. The parallel resonant circuit 
formed by the capacitor CAG2 and the inductor LAG1 here is bearing the role which controls the isolation 
between the 1st port P1 and the 3rd port P3. 

[0022] The coupler COP 2 by the side of Tx2 is similarly connected to the 4th port P4 of the low pass filter 
LPF 2 for removing a higher-harmonic signal. Moreover, the other end of a low pass filter LPF 2 is 
connected to the anode of the diode DAD 1 of the high frequency switch SW2. 

[0023] Moreover, the anode of diode DAD 1 is grounded through the inductor LAD2 and the capacitor CAD 
4. Furthermore, the node of an inductor LAD2 and a capacitor CAD 4 is connected to the control terminal 
VD1 through the control resistance RD 1. Moreover, the cathode of diode DAD 1 is connected to the 5th 
port P5 of a branch circuit DIP 1 . 

[0024] Furthermore, the end of the transmission line STL 2 is connected to the 5th port P5, and the other 
end of this transmission line STL 2 is connected to the 6th port P6 which is Rx2 signal output terminal. 
Moreover, the other end of the transmission line STL 2 is connected to the anode of diode DAD 2, and the 
cathode of diode DAD 2 is grounded through the capacitor CAD 2 and the inductor LAD1. The parallel 
resonant circuit formed by the capacitor CAD 2 and the inductor LAD1 here is bearing the role which 
controls the isolation between a port P4 and a port P6. 

[0025] Moreover, the antenna terminal ANT is connected to the 2nd port P2 and the 5th port P5 through 
the branch circuit DIP 1, respectively. This branch circuit DIP 1 has the role which separates the frequency 
of two different systems, for example, the transceiver signal of a 900MHz band and the transceiver signal of 
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a 1800MHz band. 

[0026] The branch circuit DIP 1 is formed here of the high-pass filter HPF 1 and capacitor C2 which pass a 
1800MHz band, the inductor L2, the low pass filter LPF 1 and capacitor C1 which pass a 900MHz band, and 
the inductor L1 . 

[0027] A branch circuit DIP 1, the high frequency switches SW1 and SW2, a low pass filter LPF 2, and 
couplers COP1 and COP2 are built in the substrate. For example, the transmission lines STL1 and STL2 
which constitute the low pass filter LPF 2 and the high frequency switches SW1 and SW2 for removing the 
high-pass filter HPF 1 which constitutes a branch circuit DIP 1, a low pass filter LPF 1, and a higher 
harmonic wave, and couplers COP1 and COP2 are built in the substrate which comes to carry out the 
laminating of an electrode pattern and the dielectric layer. Moreover, chip type elements which constitute 
some of a branch circuit DIP 1 , high frequency switches SW1 and SW2, low pass filters LPF 2, and couplers 
COP1 and COP2, such as diode, are mounted on the substrate. 

[0028] The circuit diagram of the amplifiers AMP1 and AMP2 of drawing 1 is shown in drawing 3 , and the 
concrete configuration of drawing 3 is shown in drawing 4 . 

[0029] For example, in the dual method of GSM/DCS which is a European cellular-phone system, one side is 
[ another side ] the RF power amplification section AMP 2 for DCS in the RF power amplification section 
AMP 1 for GSM, these are compounded and the power amplification section AMP is constituted. 
[0030] The power amplification section AMP The semiconductor devices 3a and 3b for RFs (it may be 
hereafter called MMIC for RFs), Input matching circuit 2a for taking input-impedance adjustment of the RF 
input signal connected to these MMIC(s) 3a and 3b for RFs, and 2b, The output matching circuits 5a and 5b 
for taking adjustment to desired output characteristics connected to the electrical-potential-difference 
supply tracks 6a and 6b which supply an electrical potential difference to MMIC(s) 3a and 3b for RFs are 
provided. 

[0031] Input matching circuit 2a and 2b have the capacitor, the inductor, etc. 

[0032] On the other hand, the output matching circuits 5a and 5b have the output side microstrip line tracks 
7 and 10 which send out a different signal, and output side blocking capacitor C is connected among these 
output side microstrip line tracks 7 and 10 and output terminals 12 and 15. Output terminals 12 and 15 will 
be connected to drawing 1 and Tx terminal of drawing 2 . 

[0033] the output side microstrip line tracks 7 and 10 are independent about the output characteristics, for 
example, output power, the consumed electric current, etc., of the optimal request of impedance matching 
with the external circuit connected to output terminals 12 and 15 as a thing etc. — it is — as satisfied with 
coincidence, it is for taking adjustment, and these output side microstrip line tracks 7 and 10 are grounded 
through capacitor C21for output adjustment a, and C31a. 

[0034] Furthermore, in the output side microstrip line tracks 7 and 10, the electrical-potential-difference 
supply tracks 6a and 6b for impressing an electrical potential difference are connected to MMIC(s) 3a and 3b 
for RFs, and the tip disconnection distributed constant tracks (opening stub) 17a and 17b are connected to 
the electrical-potential-difference supply tracks 6a and 6b and juxtaposition. 

[0035] The power amplification section AMP is formed in the dielectric substrate which has the specific 
inductive capacity of a predetermined value as the two power amplification sections AMP1 and AMP2 as 
specifically shown in drawing 4 . In the dual method of GSM/DCS which is specifically a European 
cellular-phone system, the A-B Mashita section is the RF power amplification section AMP 1 for GSM, and 
the upper part between A-B is the RF power amplification section AMP 2 for DCS. 

[0036] The power amplification section AMP possesses the output matching circuits 5a and 5b, in order to 
take adjustment to the input matching circuit 2 for taking input-impedance adjustment of a RF input signal 
connected to MMIC3 (3a, 3b) for RFs, a bias circuit 4, and desired output characteristics. As for the input 
matching circuit 2, the capacitor, the inductor, etc. are connected. 

[0037] in the output matching circuits 5a and 5b, it is independent at MMIC3 for RFs about desired output 
characteristics, for example, output power, the consumed electric current, etc., etc. — it is — in order to 
take adjustment so that it may be satisfied with coincidence, the output side microstrip line tracks 7 and 10 
which are distributed constant tracks are connected, and these output side microstrip line tracks 7 and 10 
are grounded through capacitor C21for output adjustment a, and C31a. 

[0038] Furthermore, the tip disconnection distributed constant tracks 17a and 17b are connected to the 
output side microstrip lines 7 and 10. 

[0039] In 1800MHz, the frequency of the RF power amplification circuit AMP 2 for DCS of the upper part 
between A-B hits the twice as many frequency of 900MHz of the RF power amplification circuit AMP 1 for 
GSM as this. Although there are a higher harmonic by the side of GSM and a possibility that especially 2 
double wave may affect the 1800MHz higher-harmonic signal which is a fundamental wave by the side of 
DCS by interference, in this invention, it becomes possible to reduce higher-harmonic level by establishing 
the tip disconnection distributed constant tracks 17a and 17b in the output side microstrip line tracks 7 and 
10. 

[0040] And in the output matching circuits 5a and 5b, between the output side microstrip line track 7 by the 
side of DCS, and the output side microstrip line track 10 by the side of GSM, the GND track 9 and the GND 
track 18 are arranged, and it has become the arrangement which reduces the output microstrip line 7 by the 
side of GSM and DCS, and interference between ten. these GND tracks 9 and 18 are formed in parallel — 
having — **** — two or more beer halls — the conductor connects with GND. 
[0041] The track length of the electrical-potential-difference supply tracks 6a and 6b and the tip 
disconnection distributed constant tracks 17a and 17b is made shorter than one fourth of the wavelength of 
the fundamental wave in a RF input signal. Since track length is shorter than the quarter-wave length 
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instead of immobilization to the quarter-wave length of a fundamental wave, while being able to adjust the 
phase of a higher harmonic and being able to consider as disconjugation adjustment in the spurious 
frequency of the arbitration between a coupler and an amplifier, a small high frequency module can be 
obtained. 

[0042] And it is important that the opening stubs L3, L4 t and L5 and L6 are connected to a branch circuit 
DIP 1 and couplers COP1 and COP2 by the high frequency module of this invention at juxtaposition, 
respectively. 

[0043] The opening stubs L3, L4, and L5 and L6 are the stubs for controlling spurious characteristics, and 
stub length sets them as track length shorter than the quarter-wave length of a fundamental wave. Since it 
is track length shorter than the quarter-wave length of a fundamental wave, the phase of a higher harmonic 
can be adjusted, and since it becomes possible [ also considering as disconjugation adjustment in the 
spurious frequency of arbitration ], control of a higher harmonic is attained more efficiently. 
[0044] Moreover, instead of the opening stubs L3, L4, and L5 and L6, as shown in drawing 5 and drawing 6 , 
you may constitute from a distributed constant track L7, a series resonant circuit of a capacitor C5, or a 
series resonant circuit of an inductor L8 and a capacitor C6. Also in this case, it becomes controllable [ the 
higher-harmonic-wave level of arbitration ] similarly by changing the capacity value of capacitors C5 and C6 
and the track length of the distributed constant track L7, and the inductance of an inductor L8. 
[0045] When it thinks from the point of controlling higher-harmonic-wave level with a more sufficient 
precision among an opening stub and a series resonant circuit especially, it is desirable to prepare the series 
resonant circuit of the inductor which can change a components constant, and a capacitor. Moreover, 
although an opening stub may be prepared in either a branch circuit DIP 1 or the couplers COP1 and COP2, 
it is desirable [ a stub ] like the above-mentioned example to prepare the opening stubs L3, L4, and L5 and 
L6, respectively in both a branch circuit DIP 1 and the couplers COP1 and COP2 from the point of the 
degree of freedom of control of higher-harmonic-wave level, and effectiveness. 

[0046] By the high frequency module constituted as mentioned above Electrical-potential-difference supply 
track 6a in the output matching circuits 5a and 5b of the power amplification section AMP, To juxtaposition 
in couplers COP1 and COP2 and a branch circuit DIP 1 besides 6b, tip disconnection distributed constant 
track 17a, and 17b The opening stubs L3, L4, and L5, L6, or the distributed constant track L7 and the series 
resonant circuit of a capacitor C5, Or by constituting the series resonant circuit of an inductor L8 and a 
capacitor C6 Higher-harmonic-wave level can be controlled and reduced in addition to output matching 
circuit 5a of the power amplification sections AMP1 and AMP2, and 5b, and, thereby, higher-harmonic-wave 
level can be controlled still more freely and efficiently. 

[0047] In addition, various modification is possible if the high frequency module of this invention is range 
which is not limited to these and does not deviate from the summary of this invention. 
[0048] this invention person performed simulation by the GSM side circuit about the magnitude of 
attenuation of higher-harmonic-wave level, and indicated the case where the opening stub L5 was formed in 
a coupler COP 1 at juxtaposition, to drawing 7 while he unified and did the modularization of the 
above-mentioned power amplification sections AMP1 and AMP2 and the above-mentioned branch circuit 
DIP 1, a low pass filter LPF 2, the high frequency switches SW1 and SW2, and the couplers COP1 and 
COP2. 

[0049] The magnitude of attenuation when the magnitude of attenuation in case drawing 7 (a) does not 
prepare the opening stub L5 and L6, and (b) set the opening stub L5 and the stub length of L6 to about 
0.25mm shorter than both the quarter-wave length of a fundamental wave, and (c) are the magnitude of 
attenuation when setting the opening stub L5 and the stub length of L6 to about 0.25mm respectively 
shorter than the quarter-wave length of a fundamental wave, and about 1 .6mm. 

[0050] When change of the higher-harmonic-wave level in S21 property is checked by changing opening 
stub length and the opening stub L5 is formed from this drawing 7 , 4 times, the magnitude of attenuation of 
the higher harmonic wave of a wave etc. is large, and the case where it does not prepare shows 2 double 
wave of a fundamental wave, a 3 time wave, and that higher-harmonic-wave level can be reduced. Moreover, 
by optimizing the stub length of the opening stub L5 shows that higher-harmonic-wave level can be reduced 
further from drawing 7 (b) and (c). 
[0051] 

[Effect of the Invention] Since according to the high frequency module of this invention it has the opening 
stub for higher-harmonic-wave control, a distributed constant track and the series resonant circuit of a 
capacitor, or the series resonant circuit of an inductor and a capacitor in the coupler and/ or the branch 
circuit and the higher-harmonic-wave level control is possible also except the output matching circuit of the 
power amplification section, an efficient higher-harmonic-wave level control can be attained more highly [ a 
degree of freedom ]. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is the block diagram showing the concept of the high frequency module of this invention. 
[Drawing 21 It is the circuit diagram of the branch circuit in the high frequency module of drawing 1 , a high 
frequency switch, and a coupler. 

[Drawing 31 It is the circuit diagram of the power amplification section of the high frequency module of this 
invention. 

fDrawing 41 It is the pattern plot plan of drawing 3 . 

fDrawing 51 It is the series resonant circuit Fig. of the distributed constant track of this invention, and a 
capacitor. 

fDrawing 61 It is the series resonant circuit Fig. of the inductor of this invention, and a capacitor. 

fDrawing 71 S21 property at the time of carrying out simulation by the GSM side circuit is not shown about 

the magnitude of attenuation of higher-harmonic-wave level, and when not preparing an opening stub, (b) of 

(a) is the case where stub length of (c) is about 1 .6mm when stub length is about 0.25mm. 

fDrawing 81 It is the block diagram of the transceiver system which has the conventional high frequency 

switch, a coupler, and power amplifier. 

[Description of Notations] 

AMP1, AMP2 ... Power amplification section 

C0P1, C0P2 ... Coupler 

SW1 , SW2 ... High frequency switch 

DIP1 ... Branch circuit 

L3, L4, L5, L6 ... Opening stub 

C5, C6 ... Capacitor 

L7 ... Distributed constant track 

L8 ... Inductor 
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KOIsIB^Oy ^H*^., H8tC7SLfcGSM/DC 

Txl8'JO*^lfii|iISAMP 1 0 0*fcBAMP2 OOt 
*t*I0fct&> *^7COP100t/diCOP200 

* ^a-;bASM 1 *gSUT7>ftANT^t> 

[0005] — s<i«Ftc*5t,ir«, i§$#7>t^ 

l*rtt/Ttt9UJU SffHSS (Rx) MOtAWH 
AMP3 0 0, *fc«AMP4 0 O^aStlS. 
[0 00 6 ] JbBfaT^O K*a©««WS«C*JC» 

BP^, *?^COP 10 0, COP 2 0 0, 
^AMPIOO, AMP 2 0 0*«lr»tlB*J«filtth 50 
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«*W*-3->-li©/baMb. 
[0 00 7] 

*$ J: WBCD&SftKi*: ^ U > h fQHfiSfC^g 1/ 

[0008] *ct t ia^tcfcc^rtt. *A*MBS. c 

[0 00 9] ±IBLfcWl«*^*-JWc*l>-C, £|g 
»K:a*»6ia»«c*jc»TBW*fTot:i*fc. — « 
[00101-9^^ jWaft^A-^itt^fcii^-c 

(DfrVX^VT Zft'\£<DmM* 1 6 C <L BO L r URflL 
[001 1 ] ^7 y y'vte <ttf» 

[0012] 



(3) 
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> ^ ^ £ <b > 7= > If (DiS?U^0Sg<D 5 ^ <D4>& 
[0013] ^B^CDiS^-t^^-^^^n^, # 

Co oi 4] £tc, ^zm-eiz, tfvy?te&v/&tc 

[0 0 15] ^-^>X^ycDX^^g^S^C7)l/ 

flU^a/c i £ Offig(Di^IJ^<£> -y > b- - # > * £^*rta 20 

[0016] 

mw<Dmm<DBm) sue, *^{c^^^^^ 

^cDtf-^'X:? ^;U£LPF 2. fulE^tSff ^ti^f 
^iSft^^W^m^HMI^X-Y^^SWK SW2 

.m^i^sSPAMP 1 , AMP 2 £ , Ctl^O^m 30 
(SpBAM P 1 , AMP2MM j e^^t^M^ ]^ 
»^^SWL SW2CDTx^fi^cS^$n. 

s-^cDiia^^^L/c^ -^7Cop 1 , cop 

[0 0 1 7] fc*^ v^SWl . SW2ti, 

GSM/DCSf^ T A"*> K^O^^I£^JC4c5^ 

0^r&63«[nl&SD I P 1 icogfct teJc^fflelBS 
Rxiftii[HlS8r^^^0?§D f P 1 £<Dg^£^ 

[0018] Jfc TxfFJjO^^y^COP 1 . COP 
2tt, ^AfCDififigPAMP 1 , AMP2&C<£^f#iJs3n 

[0019] 02K, B10»«iRD IPL 
X^f^SWh SW2 V *^7COPl, COP2 
©*(*ffJ*JSKCCOC»T Vffl?Z>. T x 1 «J<D* ? ^ C 
OP 1 £SIS3ftSiffJHigX-Y ^SWlCDSIl h 
Pitt, #-Ytf- KDAG KDT^- hici^^nr^ 
& e $/c. #-Y KDAG 1 <DT Ktt, ^>#£> 50 
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£ L A G 2 O'^ > 7>V C A G 4 ZftL xm&Z ft 
[0 02 0] S^CC, >{>^^>XLAG2<!:3>f 

ltc^^nrt^o a/c. #-y*-kda 

G1CD*7V-Ftt, »«@HSD I P 10Dj$2#- hP2 
te8$£3*vri>£ 0 

[0 02 1 ] COffT2#-hP2Cttt k eii«KSTL 
1 ©— 5 ft , C S T L 1 <DfBs3Sitt . 

r x i m#ffi#4Sfr*e**gi3 ^-hP3 tcstssnr 

l^o *fc. <£SWI»STL10fflMatt. # -Y + — F D 
AG2©7y- FtCj&lftSft, ^-Y:*- FDAG2CD* 
V- FMt, rJ>r : >-9-CAG2, >f>^^LAGl^ 
/M/T«163*arc>s a ccr3>f>ifCAG2 > -Y 
lag iKTff2f&3ft5i^Uft«[eIKtt, 3U 

h P 1 iI3^HP3H07^VI/-^3>S:*i] 

[0 02 2 ]HS(c'Tx2lO^^7COP2». IS 

IS4*"- h P4Cc«jK3n*x:i»S. a -ax 7* 
J^LP F 2©ffti»tt, BJSiffiX^^SW2(D£W* 
-FDAD 1 (DT KtC«|fe3*VCl,*S. 
[0 02 3] Sfc, ^Yt-FDAD 1 COT F{£> 
-Y > ^ £ L A D 2 >f r >t^C A D 4 */M/T 

8ift3tiTl^ 0 8 6fC, >f>^^LAD2ia>f 
>*CAD4iO»ft*U fc WaataRD 1 i^L-CIW 

[0 0 2 4] ^6^C, m5^-hP5tCtt, gi^SSSS 

TL2CD— coeae»B8STL2©ttsa 

tt, Rx2(B-^a*i» : f L *C*&»6^- FP6tC««3 

nt^6. */c, ess««ssTL2<Dffiastt. ^-y*- 

KDAD207^Ftc8«3n, ^Y*-FDAD2 
<D^7V-KW. n>f ? >if CAD2 4 Y>y^^LAD 

i ^orjgiftsnririS. cc-c^>f>tcAD 

2, -O^^LAD l«:T»j«3tiftafeW«HBB 
FP4i#- HP6IH©r-YyU-2>a>*M 

[0 0 2 5] a/c, T>7 : -^^ANT^^[pI58D I 
P14^0tfhfnSI2#-FP2, I5^-FP5 
CCtttt3tlTC»£. C0»SiKDIPHi, S&S2 
oo^X^AOjaiSa. 9 0 OMHzwOiSil 

ft^i 1800MHz ftcom&mm^zftMTZ'&mz 

[0 02 6] CC-C^iffilHlffiD I P 1 tt, m^LUl 8 0 
0MHz^ili@3-t±S^-Y>'^y ^1/fHPF 1 
r7>r : >1fC2i, Y>^^^L2i > 9 0 0MHzS 
451ii3-ti:€>P-^'xy jU^LPF 1 <b t a>7 r >1t 
CU, -Y>^^5f L 1 itC<t0ff$^3txr^-5 P 



(4) 

5 

[o 0 2 7 ] fr&mmn i p i k nm®L*4 ^sw 

1, SW2 V P^^7^^LPF2 > fccfctf*^:/ 
7COPL COP 2^St6CC^jS$n-Ct^ 0 «jt 

«, ^[hissd i p i ^mm-^^-i^v ^^hp 

F 1 % P^'X7^^LPF 1 . S33« 3 &K»)I»<^: 
feOD^7^^LPF2, fcJ:WBJS&*-f 
SW1, SW2«:«RS-rseilS«KSTL 1 , STL 

2, fcJ:W^7COPL COP2^ S®^'^- 

^lelffiD I P 1, MfflfoAJ 7^SW1 , SW 10 
1, COP2©— 8B*»J?M-*. 
[0 02 8 ] 03K, M 1 OifJlSPAMP 1 , AMP 2 

SM/DC SCDf^T^^tCfc^T, -WGSMffl 

Kai«a^j»*iSPA mp i -c\ t o — dcs jb^m! 

ffim^tfifS^ A M P 2 9 , Ctlh 5 ntl^ 

Jitisp a m p sntc^. 20 

[0 03 0 ] lAttlfliAMPtt. 
<«T\ »fMMI CiC^Cifc*5) 3 a, 3 
bi, Cft6cDigJ^?£fflMM I C3a, 3bicg^3n 

#><DA*JlS^Bif82 a, 2bi, Hl^ffiMM i C 3 
a, 3bCC*EEft«llftr4«EE«ie«BB a. 6btC^ 

[ 0 0 3 1 ] AlfrS^HK 2 a . 2b». 3>r>^ 

>f>^m*Lti^. ' 30 

[0 03 2]-^ ffi^^08§5a, 5blt 

7, lO^Ltfe^ C0MI|-7^^PXh'J77' 
^•Y>*W87. 1 O^m^SST-l 2. 1 5<t©|ffl$Ctttti 

^fljjiS^pfiihn>7 :r >ifc^^jnr^>5o a^aa^ 

[0 0 3 3] HtfJlMW^PX h y ^*^>f£SS7. 

i Oct, ttj^ss^i 2. i bttcmmstizft^mfotv 

ffln>f>1tC2 1a, C3 1a^U«i*5nrii 

[0 03 4] ZhiCs fflMl^^fOXh U *;77>f> 
J«i8 7 4 10«Ctt, iSS«fflMMIC3a, 3 b icmBE 

*enira-r z> tc$><DmEE&m$s& 6a, 6b wmi& s nt 

17a, 17b #c«BEfttetRES 6a, 6b tWitc&Mk 50 
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[0 0 3 5 ] «*iS*BSBAMPtt. AttWCCfriH4tC7S 
"Tcfc^CC, 2ocDM^iSi5aS(5AMP 1 , AMP 2 £ b"C 

DCS^f^TWStt^r, A- BfSTSB^GSM 
flBO*ja««*19*ISB AMP 1 X\ A - B Pi8±S|W D C 

[0 0 3 6] m^iMsSBAMPte, iSJUifcfflMM I C 3 
(3 a, 3 b) *c««3tifc, Ki§^A^ft^OA*>r 
>t'-y>^fi[^4<tSfc«)(OA*SE^IsllS2i, rtj 

S^[HlS§5a, 5b±*H«LrTl>*. A^?S^IhIS§2 

[0 03 7 ] lii^Sl^iaSSSa, 5 b GCfc^Tfri, iSJ^ 

©Ul^-f^ax h y 7^7>f>8B7, lOtetti;*; 
l^>f>tC21a, C 3 1 a^UTSl^n 

[0 03 8 ] 3 W^fliJ^^PX h y ^^JBB 
7, lOCCtt, ^Hft&flnetttKB 1 7 a , 1 7 b# 

[0 03 9 ] A - B RB©_hS|iG> DCS fflSHffiS^ifiH 
B»AM P 2 1 8 0 0 MH z r . GSMffiUS 

S*«S2>*f "HESS A MPl<D900MHzO2 (gCDMIiS 

mc$>tcz 0 GSMmcommm. *sfc2««#. dcs 

WJ<DS*jftT?*S 1 8 0 0MH z OiSgia«<M#CC^CC 

^On^h'J^^^yMT, 1 0 GCSteKrafifc^ 
®S8B17a, 1 7 b*RW4c4r*i>«U'<X'* 

[0040] ^ LT, HfcfcK^llIS&B a, 5btc*$l> 
r, DCSfflijoffl^ffi'lW ^px h y ^7-{>gl87 
£ G S MffliJcDffi^fflJv ^P^h»J7^7-/ >IS3S 1 0 
(DPiBCU*. GN DISSS 9 RC/GN DISSS 1 8#*BBS3 
ft, GSMffl'J<!:DCSfflJ©tB^-7-r^PXhy^7"«ggS 

7, i oBcDT^ffiSrsiaBi^or^a. ccdg 

[0 04 1 ] HE«*&fg3§6 a 6 b jfejgHtt^je 
SMKS1 7 a, 1 7 b©»Bfilt Wffl«A*«#K:*$ 

fi^a*a©i/4»fi«:H5e-ctt< i/4®sj:d^ 

£ tSitaSPPa cofi ^ ?' y r x jh : mk tc t » r 
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[0 04 2] f UT, ♦cftWOWHiS*^* -;U"CB, 

#*h«kd i p 1. *^7Copk cop2&cti k ^e- 

[0 04 3] *-^>X^^L3, L4, L5, L6B 
tt. il*«<0 1/4iS*J:DfeeCi«««CcSWe-r-5 o 

«a»cc*si»T*^»^<fc -T 4 C 1 6 pJftBi tt«fcat>. io 
[0 044] ^-7*>X^^L3, L4. L5, 

KL7<t=i>f r >-9-C5©itt5rjft«BB 1 

Htt6W«:»*5£«[|Rli8L7<0«BSfi, ^>^^L8 

[0 04 5 ] ^c v it^JftJfiS&gC^ 20 

t-yyxz^teftmmsD i p i j/ci^^cop 
i, cop 2<Dii>-rtiip— jjircm-fx fcftc*#. Jzie^d 
cojr^w:, ^SffiiigSD I P ltei^^cop l , c 
OP2©H*«C, *ti**l*-^>X^^L3. L4, 
L5, L6*SW&Ci^ WiH®U^K3D»JSH<Z)eft 

[0 04 6] Ei±<DJ:5Cc«fiRSnfc*JHil6*t?a-^ 30 
"CB\ «#*«WAMP©Hi;ttK^lsllB5 a, 5 b tc** 
W&«EE«*ft»»6 a k 6 b , ^MHtt^eRlREK 1 
7a; 17bfc{?Kcfc, ^/^COPL COP2M 
CJ^fflaBD I P lte^Jfc:*-:/>;**:/L3, L 
4, L5, L6, 3s/c«»ffiS»ttS5L7 in>T r >lf 
C 5 oa^jSlElSS, S/d^>^^L8i3>f> 

SAMPL AMP 2<DIH*S^HB8 5 a, 5bJ£W<: 

[0047] &k\ ^fswcoasaift^s/^-^ttcti^ 
ffiH-c* n a * ©KHB^ittr * & . 

[0 04 8] ±ELfc«#»««AMP 
1, AMP 2, ^zKlslBSD I P 1 , P-^**?./ Jb#L 
P F 2 x 7?SW1 , SW2, ^^7CO 

PK C*OP2£*H*fbU -t^A^WtTSiife 

/clt^Cco^T. iSP&U^;U<Di$^fi:&to(,>~CGSM 50 
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[0 049107 (a)«, t-7">X^^L5, L6 
*»Wai»»^(DiS», (b) £:/L 
5. L6©^^r^fi*ft«:»*:a<Dl/4iRfiJ:0 4S 
1^0. 2 5mmilfc^O«gl > (c) 
^^^L5, L6CD^^> r S^:-en-enS^(Dl/4 
«fi<fc0fej®ir^0. 2 5mm, Jfal . 6 mra<h U/cB$ 

[0 0 5 0] C<Dmi£K>. *-7'^>ZZ7&$:mt? 

turn*, ttc mi (b> % (c> 

[0 0 5 1 ] 
[0M<Dffl^j:ltt?§] 

[ia i ] ^¥m<D^m\&^^~->\<<Dm±*^?7v ? 

[13] *»woiliJBift j e^*---^co«*»tt»<D|plBB 
[04] H3o^»->i2aa"cft*. 

[05] *»W©^^K^i3>?>^©ittflJftlS 

[06] *mM<o4>##zt^^>ir<Dm.niy&!B 

[mi ] ]^PI^U^^C0^MCCOC^TGSMfil»Sr 

^ i/-^3>i/c»S2 lM^t^or, 
(a) t**-:7>x*:/*RWttc>Ja^ (b) 
•f&ifilft 0 . 2 5mm ( c ) ttX^? 

1. 6mmC0J#^r^>4 0 

[08 ] «e*coiSja^x-r ^ t mtimm 
amp i „ amp 2 • • • mtjmsBb 

COPK COP2 • • • 
SWK SW2 * * '~&mfo*J 

d i p i • • • ftmmis 

L3, L4, L5, L6- • -^-^>^^^ 
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C5, C 6 • • - ^>^>^ 

L7 • • • fttsmmwi 
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* L8 - - • -f>#^* 
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[05] 



[06] 



C5 



n 



C6 



1 



L7 

! 



2 00 2- 



2 3 2 3 2 0 



ANT 



ASM1 



[08] 
AMP300 



COP100 AMP100 





COP200 AMP200 
— O 



AMP400 



